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Non-invasive ventilation (NIV) refers to the use of tech-
niques of ventilatory support that do not include the
utilization of invasive airways such as endotracheal tubes
or tracheostomies. Thus, the full spectrum ranges from
high-flow humidified nasal oxygen (HFHNO), through
nasal continuous positive airways pressure (CPAP), to a
wide range of positive (and negative) pressure support
modes of ventilation.
Over the last decade, there has been a progressive
increase in interest (in 2013 there were 230 publications
on Pubmed including the search term NIV, vs. 14 in
1993 and 88 in 2003) and utilization [1] of NIV (both
within and outside the intensive care unit) across the
world. In adult intensive care, there has recently been
particular focus on the use of NIV in: acute respiratory
failure and ARDS [2]; patients with terminal conditions
or following refusal of endotracheal intubation [3]; in
patients who are being weaned off ventilator support [4];
and in patients following major surgery. A recent review
has pointed out that there has been a substantial increase
in the use of NIV across all diagnoses and in all settings
of acute respiratory failure [5], and at the same time there
has been substantial increase in the use of NIV for
chronic ventilator support.
CPAP in various forms has been extensively used in
neonatal care across the world for many years. More
recent is the recognition that infants who fail nasal CPAP
may be managed successfully without intubation, by use
of additional forms of NIV [6]. HFHNO has also been
utilized in the neonatal setting throughout the world [7],
although there is limited evidence comparing this mode of
support with alternative strategies.
In paediatrics, there has also been extensive interest in
NIV, and in many centres there has been a dramatic
increase in the utilization of NIV for respiratory support
in a variety of settings from the emergency department
[8], through transport services [9], to the intensive care
unit [10, 11] (and other less well-equipped clinical areas)
[7]. There is evidence that the increased use of nasal
CPAP in bronchiolitis has been associated with a dramatic
reduction in duration of PICU and hospital stay as well as
costs [11].
While there has been increased focus on NIV (in mul-
tiple forms), there is very little formal study evidence to
underpin the use of NIV in children. Currently, there are
few randomized controlled studies of NIV in children
(Table 1), and they do not compare conventional ventila-
tion with NIV. A relatively recent systematic review [12]
of the use of CPAP in children with bronchiolitis con-
cluded that there is insufficient high-quality evidence to
support the use of CPAP in this setting. There is currently a
registered RCT collecting data (ISRCTN82853500) on the
use of CPAP in immune-compromised children with acute
respiratory distress. Thus, there is a real need for extensive
international collaborative research to clarify the role
of NIV.
Intensive Care Med (2014) 40:880–884






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































However, the research programme is potentially chal-
lenged by a number of issues including: selection of
patients for NIV; the optimal timing and implementation
of NIV; the interfaces used to provide care; the modes of
NIV and the triggering modalities utilized to optimize
delivery of NIV.
There is a need for predictive tools to select those
patients who might benefit most from NIV. A recent
multicentre study of children who required respiratory
support for bronchiolitis [13] showed that it was possible
to some extent to predict children who would require
ventilatory support for bronchiolitis, and identified a
subgroup who rapidly progressed to respiratory failure.
However, as the range of indications for NIV expands, it
is going to be difficult to focus research on the appropriate
identification of children who are likely to benefit from
NIV.
The quality of interfaces may play a crucial role in the
success of NIV, regardless of the mode which is used to
provide it. Although most interfaces have focussed on the
use of nasal cannulae or face masks, there is recent evi-
dence that helmets may be useful [14]. Velasco et al. [15]
have recently reported their positive experience in using a
simple nasopharyngeal tube as the interface for bi-level
NIV in young infants (6 months or less).
The range of modes of NIV that are applicable and
available is also expanding and there is the potential to
use tools such as the neurally adjusted ventilatory assist
(NAVA), which is potentially capable of providing pro-
portional and better synchronized support even in the
presence of large air leaks, both in invasive and non-
invasive modes, in neonatal, paediatric, and adult
patients.
Finally, NIV is not new, but, as we reflect on the
challenges of ventilator support for children (in multiple
settings across the world), it would seem that this tech-
nique(s) has the potential to substantially improve the
safety of ventilator support for children, and improve
access to ventilatory support for both acute and chronic
conditions. Given that respiratory problems are among the
most important cause of childhood deaths across the
world, it behoves us to explore the potential and collect
the data.
Conflicts of interest Both authors have indicated that they have no
conflicts of interest.
References
1. Demoule A, Girou E, Richard JC, Taille
S, Brochard L (2006) Increased use of
non-invasive ventilation in French
intensive care units. Intensive Care Med
32:1747–1755
2. Antonelli M, Conti G, Esquinas A,
Montini L, Maggiore SM, Bello G,
Rocco M, Maviglia R, Pennisi MA,
Gonzalez-Diaz G, Meduri GU (2007) A
multiple-center survey on the use in
clinical practice of non-invasive
ventilation as a first-line intervention
for acute respiratory distress syndrome.
Crit Care Med 35:18–25
3. Azoulay E, Kouatchet A, Jaber S,
Lambert J, Meziani F, Schmidt M,
Schnell D, Mortaza S, Conseil M,
Tchenio X, Herbecq P, Andrivet P,
Guerot E, Lafabrie A, Perbet S, Camous
L, Janssen-Langenstein R, Collet F,
Messika J, Legriel S, Fabre X, Guisset
O, Touati S, Kilani S, Alves M, Mercat
A, Similowski T, Papazian L, Meert
AP, Chevret S, Schlemmer B, Brochard
L, Demoule A (2013) Non-invasive
mechanical ventilation in patients
having declined tracheal intubation.
Intensive Care Med 39:292–301
4. Burns KE, Meade MO, Premji A and
Adhikari NK (2013) Noninvasive
positive-pressure ventilation as a
weaning strategy for intubated adults
with respiratory failure. Cochrane
Database Syst Rev 12: Cd004127
5. Walkey AJ, Wiener RS (2013) Use of
non-invasive ventilation in patients with
acute respiratory failure, 2000–2009: a
population-based study. Ann Am
Thorac Soc 10:10–17
6. DiBlasi RM (2011) Neonatal non-
invasive ventilation techniques: do we
really need to intubate? Respir Care
56(9):1273–1294 discussion 1295–1297
7. Lee JH, Rehder KJ, Williford L,
Cheifetz IM, Turner DA (2013) Use of
high flow nasal cannula in critically ill
infants, children, and adults: a critical
review of the literature. Intensive Care
Med 39:247–257
8. Kelly GS, Simon HK, Sturm JJ (2013)
High-flow nasal cannula use in children
with respiratory distress in the
emergency department: predicting the
need for subsequent intubation. Pediatr
Emerg Care 29:888–892
9. Schlapbach LJ, Schaefer J, Brady AM,
Mayfield S and Schibler A (2014) High-
flow nasal cannula (HFNC) support in
interhospital transport of critically ill
children. Intensive Care Med [Epub
ahead of print]
10. Ganu SS, Gautam A, Wilkins B, Egan J
(2012) Increase in use of non-invasive
ventilation for infants with severe
bronchiolitis is associated with decline
in intubation rates over a decade.
Intensive Care Med 38:1177–1183
11. Essouri S, Laurent M, Chevret L,
Durand P, Ecochard E, Gajdos V,
Devictor D, Tissieres P (2014)
Improved clinical and economic
outcomes in severe bronchiolitis with
pre-emptive nCPAP ventilatory
strategy. Intensive Care Med 40:84–91
12. Donlan M, Fontela PS, Puligandla PS
(2011) Use of continuous positive
airway pressure (CPAP) in acute viral
bronchiolitis: a systematic review.
Pediatr Pulmonol 46:736–746
883
13. Mansbach JM, Piedra PA, Stevenson
MD, Sullivan AF, Forgey TF, Clark S,
Espinola JA, Camargo CA Jr (2012)
Prospective multicenter study of
children with bronchiolitis requiring
mechanical ventilation. Pediatrics
130:e492–e500
14. Chidini G, Calderini E, Cesana BM,
Gandini C, Prandi E, Pelosi P (2010)
Non-invasive continuous positive
airway pressure in acute respiratory
failure: helmet versus facial mask.
Pediatrics 126:e330–e336
15. Velasco Arnaiz E, Cambra Lasaosa FJ,
Hernandez Platero L, Milla Garcia Del
Real N and Pons Odena M (2013) Is
nasopharyngeal tube effective as
interface to provide bilevel non-
invasive ventilation? Respir Care [Epub
ahead of print]
16. Bernet V, Hug MI, Frey B (2005)
Predictive factors for the success of
non-invasive mask ventilation in infants
and children with acute respiratory
failure. Pediatr Crit Care Med
6:660–664
17. Mayordomo-Colunga J, Medina A, Rey
C, Diaz JJ, Concha A, Los Arcos M,
Menendez S (2009) Predictive factors
of non invasive ventilation failure in
critically ill children: a prospective
epidemiological study. Intensive Care
Med 35:527–536
18. Munoz-Bonet JI, Flor-Macian EM,
Brines J, Rosello-Millet PM, Cruz
Llopis M, Lopez-Prats JL, Castillo S
(2010) Predictive factors for the
outcome of non-invasive ventilation in
pediatric acute respiratory failure.
Pediatr Crit Care Med 11:675–680
19. Nunes P, Abadesso C, Almeida E,
Silvestre C, Loureiro H, Almeida H
(2010) Non-invasive ventilation in a
pediatric intensive care unit. Acta Med
Port 23:399–404
20. Lum LC, Abdel-Latif ME, de Bruyne
JA, Nathan AM, Gan CS (2011) Non-
invasive ventilation in a tertiary
pediatric intensive care unit in a
middle-income country. Pediatr Crit
Care Med 12:e7–e13
21. Mayordomo-Colunga J, Medina A, Rey
C, Concha A, Menendez S, Arcos ML,
Vivanco-Allende A (2011) Non-
invasive ventilation in pediatric status
asthmaticus: a prospective
observational study. Pediatr Pulmonol
46:949–955
22. Abadesso C, Nunes P, Silvestre C,
Matias E, Loureiro H, Almeida H
(2012) Non-invasive ventilation in
acute respiratory failure in children.
Pediatr Rep 4:e16
23. Gonzalez Martinez F, Gonzalez
Sanchez MI, Rodriguez Fernandez R
(2013) Clinical impact of introducing
ventilation with high flow oxygen in the
treatment of bronchiolitis in a paediatric
ward. An Pediatr (Barc) 78:210–215
24. Mayordomo-Colunga J, Pons M, Lopez
Y, Jose Solana M, Rey C, Martinez-
Camblor P, Rodriguez-Nunez A,
Lopez-Herce J, Medina A, Abadesso C,
Angeles Garcia-Teresa M, Gaboli M,
Garcia-Lopez M, Gonzalez-Sanchez M,
Madurga-Revilla P, Gonzalez-Calvar
A, Onate E (2013) Predicting non-
invasive ventilation failure in children
from the SpO(2)/FiO(2) (SF) ratio.
Intensive Care Med 39:1095–1103
25. Thill PJ, McGuire JK, Baden HP, Green
TP, Checchia PA (2004) Non-invasive
positive-pressure ventilation in children
with lower airway obstruction. Pediatr
Crit Care Med 5:337–342
26. Yanez LJ, Yunge M, Emilfork M,
Lapadula M, Alcantara A, Fernandez C,
Lozano J, Contreras M, Conto L,
Arevalo C, Gayan A, Hernandez F,
Pedraza M, Feddersen M, Bejares M,
Morales M, Mallea F, Glasinovic M,
Cavada G (2008) A prospective,
randomized, controlled trial of non-
invasive ventilation in pediatric acute
respiratory failure. Pediatr Crit Care
Med 9:484–489
27. Wilson PT, Morris MC, Biagas KV,
Otupiri E, Moresky RT (2013) A
randomized clinical trial evaluating
nasal continuous positive airway
pressure for acute respiratory distress in
a developing country. J Pediatr
162:988–992
884
